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Amber Kinetics, Inc. Technology Performance Report (Phase 1)

I"H#$96&'()*)+,#-%./).01(&%6#2% 34453

I"6#78%.89%:

This section describes initial testing of Gen 1 rotor and flywheel system. Test articles comprise a
dedicated spin test rotor and a complete prototype flywheel system (two rotors were
manufactured in Phase 1). Testing included spin testing at a commercial spin test facility,
characterization of the prototype, iterating prototype features to improve operability,
performance testing, and loss measurements.

" #$%35#-.)5)&)*#).#-.)5)5,<Vo# 7 190) ¢

General Procedures

The UUT (Unit Under Test) was mounted to the floor mounted using studs and leveling feet.

The test engineer ensured all pre-test and safety procedures were observed including
connecting and energizing the vacuum pump, establishing and verifying correct connection of all
electrical wires and feeders, energizing the high voltage DC bus, energizing the 24 volt DC
equipment, connecting the Data Acquisition System (DAQ) to the test article, and ensuring
compliance with all safety procedures and precautions.

Test Execution

After initial settings were made for each test, the tests were executed manually by opening and
closing contactors on the DC bus and sending explicit speed or current commands. The
DAQ/LabVIEW collected data in text format, which was subsequently copied into spreadsheets
for analysis.

I"=#><O(#$H35

Obijective

There are two primary objectives for spin testing. First is to qualify the Gen 1 prototype for
operation in a manned area. The second is to confirm analytical and FEA predictions for rotor
failure speed.

AFS Trinity, a subcontractor on this project, advised on applying a long-standing principal and
practice in establishing the safety criteria. [ref. Bender, "#$%"#&'()"*&(%'+,-./%%,'01%"&$#)2
Trinity Flywheel Power whitepaper, May 7, 1997]. In conformance with this practice operation
of a flywheel rotor in a manned area must be limited to 70.7% of the speed attained in a spin
test in order to assure a factor of safety of 2.0 with respect to tensile stress within the rotor.
Therefore, operation at approximately 7,800 RPM requires attaining 11,000 RPM in a spin test.

15
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4.5 Flywheel Loss Measurement
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Table 6 — Target vs. Actual Values
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;?27KI1&%:"-&<IMX=
&

H8+M&DEF&(,&,3(41*35&32C$%&*18)&:%$B(+*$B8&#5& ?[/8&&01(,&8"2@)*&278&$%%2%&(,&8++$:*8#3%
5($3B&?[&1(41$%&:18,$&+@%%$)*,&B@%()482:$%8*(2)&8*&8)584(G$)&:2C$%/

&

618,$898%,(,*8F$&(,&1(41$%&#58<\[&8)B&C(338%$B@+$&*1$&+2::$%&$77 (+($)+5&,3(41*35&8,&,12C)
*SH#3PE&

&

UU&&IBE2&;62C$%&U&LY: =RIREH' G

4.7 Ancillary System Losses
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